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(54) Foldable spectacles 

(57) This publication describes a new construction 
for collapsible spectacles, which is simpler than the 
known constructions. The invention is based on replac- 
ing the lenses (4, 7) of the spectacles with a unified lens 
component (9). Thus, a frame is not necessarily re- 
quired, as the lens component (9) can be made to be 
self-supporting. The necessary hinge and/or joint coun- 
ter-pieces can also be formed in the lens component (9), 
making the construction even simpler. The invention al- 



so permits the arms (1a, 1 b) to be shaped so that they 
form a unified protective case around the lens compo- 
nent (9) in the storage position. For example, this allows 
the arms' (1a, 1b) long sides (3) that face each another 
to be made concave and shaped so that, when the con- 
cave sides (3) are pressed against each other, edges 
(6) running round the concave part of the arms (1a, 1 b) 
engage each other and, together with the long sides (3) 
of the arms, enclose the lens component (9) of the spec- 
tacles in a storage space. 
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D scription 

[0001] The present invention relates to spectacles ac- 
cording to the preamble to Claim 1 , and also to a pair of 
arms for spectacles. 

[0002] Collapsible spectacles are used to allow users 
to carry the spectacles with them easily and unobtru- 
sively, so that the spectacles will be more ready availa- 
ble when needed. A collapsible spectacle construction 
is particularly suitable for manufacturing reading glass- 
es and spectacles designed for temporary use. 
[0003] Patent publication GB 1 372 41 7 discloses col- 
lapsible spectacles, with arms that can be turned to a 
storage position that protects the lenses. The specta- 
cles disclosed in the publication include a frame com- 
ponent, which has openings on each side of the spec- 
tacles. One lens is fitted into each opening, the openings 
being closed by means of end pieces on the left and 
right-hand sides as seen from the direction of the user 
of the spectacles. The left-hand arm of the spectacles 
is hinged to the extreme rear of the left-hand end piece. 
The right-hand arm of the spectacles is, however, 
hinged to a connecting component, which is in turn joint- 
ed to the right-hand end piece. The joint between the 
connecting component and the right-hand end piece is 
such that the connecting component can be rotated per- 
pendicularly around the hinge against the width of the 
frame component. This construction allows the specta- 
cles to be folded into a storage position, in which the 
left-hand arm folds over and protects the rear surface of 
the spectacles while the right-hand arm turns over the 
front of the lenses, then folds down to protect the front 
surface of the lenses. 

[0004] Application publication WO 95/1 0064 in turn 
discloses spectacles with conventional thin arms and a 
thin front component. The arms are joined to the front 
component of the spectacles by means of intermediate 
pieces, which are attached to the front component in 
such a way that they can rotate, the arms being hinged 
perpendicularly to the intermediate pieces. The relative 
dimensions are specified so that one of the arms can be 
turned to a storage position along the upper edge of the 
lens component and the other along the lower edge, so 
that the arms take up relatively little space. However, if 
it is wished to protect the lenses, the spectacles must 
be placed in a spectacle case, which increases the 
space needed considerably. 

[0005] The invention is intended to create an entirely 
new construction for collapsible spectacles, which is 
simpler than the known constructions. 
[0006] The invention is based on replacing the lenses 
of the spectacles with a unified lens component. Thus, 
a frame is not necessarily required, as the lens compo- 
nent can be made to b self-supporting. Th n c ssary 
hinge and/or joint counter-pi c s can also b formed in 
th lens component, making th construction ven sim- 
pler. The invention also permits the arms to be shaped 
so that they form a unified protectiv cas around the 



2 

lens component in the storage position. For example, 
this allows the arms' long sides that face each another 
to be made concave and shaped so that, when the con- 
cave sides are pressed against each other, edges run- 
5 ning round the concave part of the arms engage each 
other and, together with the long sides of the arms, en- 
close the lens component of the spectacles in a storage 
space. 

[0007] More specifically the spectacles according to 

10 the invention are characterized by what is stated in the 
characterizing section of Claim 1 . A pair of spectacle 
arms according to the invention are in turn characterized 
by what is stated in the characterizing section of Claim 7. 
[0008] Considerable advantages are gained with the 

*5 aid of the invention. 

[0009] The construction according to the invention is 
simpler, making the spectacles cheaper to manufacture 
than corresponding spectacles made according to the 
state of the art. The simpler construction of spectacles 

20 according to the invention allows them to also be made 
smaller and to take up less space in the storage position. 
[0010] It is preferable to use small lenses in collapsi- 
ble spectacles, but the frames around such small lenses 
easily come in front of the eyes and limit the field of yi- 

25 sion. As the invention incorporates a self-supporting 
lens component the invention is preferably embodied 
by not forming a frame around the lenses formed by the 
lens component. This gives the additional advantage of 
better viewing properties, without the irritating shadow 

30 of the frames. 

[0011] The invention also permits the arms to be 
shaped so that, when the spectacles are folded into the 
storage position, the arms form a unified protective 
case, with the lens component lying inside. This gives 

35 the further advantage that the lens component of the 
spectacles is entirely surrounded by the case formed by 
the frames, thus effectively protecting the lens compo- 
nent, even without a separate spectacle case. 
[0012] All in all, the invention allows the economical 

40 manufacture of light and optically high-quality collapsi- 
ble spectacles of small construction, with the additional 
advantage that the spectacles can be given a stylish de- 
sign. For instance, spectacles according to the invention 
can be designed to a size, together with the storage 

45 case formed by the arms, of only about 10 % of that of 
a normal spectacle case in the storage position. The 
weight of the spectacles can be, e.g., 10 g. 
[0013] In the following, the invention is examined with 
the aid of examples and with reference to the accompa- 

50 nying drawings. 

[0014] Figure 1 shows one pair of spectacles accord- 
ing to the invention, ready for use, seen at an angle from 
in front. 

[0015] Figur 2 shows the spectacles of Figur 1 with 
55 the right-hand arm turned to the front. 

[0016] Figure 3 shows the spectacles of Figur 1 with 
the arms nearly folded into the storage position. 
[0017] Figure 4 shows the spectacles of Figure 1 with 
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the arms folded into the storage position. 

[0018] Figure 5 shows the hinged joint between the 

arm and the lens component of the spectacles of Figure 

1. 

[0019] Figure 6 shows the hinged joint between the 
arm and the intermediate piece of the spectacles of Fig- 
ure 1 and the joint between the intermediate piece and 
the lens component. 

[0020] Figure 7 shows the friction lock of the specta- 
cles in Figure 1. 

[0021] The spectacles shown in Figure 1 include a 
unified lens component 9, with the left-hand part 7 form- 
ing a lens for the left eye of the user of the spectacles 
and the right-hand part 4 forming a lens for the right eye 
of the user. The lens component 9 has a recess 5 
shaped in centre of its lower edge, to act as a nose sup- 
port. Figure 1 also shows the left-hand arm 1a, which is 
joined by its front part to the outer edge of the left-hand 
part 7 of lens component 9, and the right-hand arm 1b, 
which is joined by its front part to the outer edge of the 
right-hand part 4 of lens component 9. In addition, Fig- 
ure 1 shows friction piece 2, which is fitted to the rear 
part of left-hand arm 1a. A corresponding friction piece 
2 is also fitted to the rear part of right-hand arm 1 b. The 
figure also shows part of the sides 3 of arms 1a and 1 b 
and the edges 6 that run round them. 
[0022] The lens component 9 can be manufactured 
by, e.g., injection moulding polycarbonate. The thinnest 
construction is achieved by making the lenses formed 
by the lens component 9 aspheric, when the desired 
strength of lens is created in the centre of the field of 
vision, with the strength of the lens decreasing towards 
the edges. In spectacles intended for reading, the lens- 
es formed by lens component 9 are made to magnify, i. 
e. they are so-called plus lenses, though it is certainly 
also possible to use reducing, i.e. so-called minus lens- 
es with the invention. In the simplest embodiment, lens 
component 9 is manufactured with left and right-hand 
lenses of the same strength. However, if desired, it is 
also possible to use a lens component 9 forming left and 
right-hand lenses of different strengths. In the preferred 
embodiment illustrated in Figure 1 , the lens component 
is inject ion -moulded from polycarbonate to form a lens 
component 9 with two aspheric plus lenses of the same 
strength. 

[0023] Arms 1a and 1b can also be manufactured 
from a suitable plastic by injection moulding. Arms 1a 
and lb are preferably manufactured so that arm 1a, 1b 
comprises an elongated side 3 of arm 1a, 1b and an 
edge 6 running round one side of side 3. Side 3 and 
edge 6 of arms 1 a and 1 b together form a recess in arm 
1a, 1b for lens component 9. In the preferred embodi- 
ment, the left-hand arm 1 a and the right-hand arm 1b of 
the spectacles are mutually identical. Because it is in- 
tended that arms 1a, 1b can form a protective case for 
lens component 9, the edges of arms 1a and 1b must 
be shaped to fit each other when pressed together. 
When using mutually identical arms 1a and 1b, side 3 



of the arm will be symmetrical around its centre, in the 
form, for example, of a rectangle or a rounded rectangle. 
Because the arms lie in the storage position in such a 
way that the front part of edge 6 of left-hand arm la 
5 presses against the rear part of edge 6 of righthand arm 
1 b, and the rear part of edge 6 of left-hand arm 1 a press- 
es against the front part of edge 6 of right-hand arm 1 b, 
it is preferable to shape the edges 6 of arms 1a and 1b 
in such a way that they decrease in height from the front 

io of the arm to the back. The height profile of edge 6 is 
the same on both sides of arms 1a and 1b in the longi- 
tudinal direction of arms 1a and 1 b, and preferably has 
an even slope. In this case, the transverse part of edge 
6 of arms 1a and 1b can be considerably lower at the 

15 rear end of arms 1 a and 1 b than the corresponding part 
at the front end of arms 1 a and 1 b. 
[0024] Figures 2 - 4 show how the spectacles are fold- 
ed into the storage position. In the embodiment shown 
by the figures, the spectacles are implemented in such 

20 a way that right-hand arm 1 b is connected to lens com- 
ponent 9 by means of both a hinge and a joint, and left- 
hand arm 1 a is connected by only a hinge. The joint con- 
nection of right-hand arm 1 b permits arm 1 b to be rotat- 
ed around the longitudinal axis of lens component 9. The 

25 hinge connections in turn permit arms la, 1 b to be turned 
in a plane defined by the longitudinal axes of arms 1 a, 
1b and lens component 9. The embodiment shown in 
Figures 2 - 4 is particularly suitable for a right-handed 
user. If desired, the spectacles can be adapted to par- 

30 ticularly suit left-handed users by connecting the left- 
hand arm 1 a to lens component 9 by means of both a 
hinge and a joint, and right-hand arm 1 b by means of a 
hinge. It is also possible to connect both arms 1a and 
1b to lens component 9 by means of a combined hinge 

35 and joint. In the embodiment in Figures 2 - 4, however, 
right-hand arm 1b is fitted to lens component 9 by means 
of a combined hinge and joint, Figure 2 showing right- 
hand arm 1b of the spectacles rotated in front of lens 
component 9. After this rotation stage, the spectacles 

40 can be folded together in the manner shown in Figures 
3 - 4. Figure 3 also shows how arms 1a and 1b prefer- 
ably fold to form a protective case for lens component 
9. Figure 4 shows one preferable shape for the edges 
6 of arms 1a and 1b, which allows the edges 6 to be 

4 5 pressed tightly together in the storage position of the 
spectacles. 

[0025] Figure 5 shows one possible construction of 
the hinged joint between an arm la, 1 b and the lens com- 
ponent 9. The figure shows the front end of arm 1 a and 

50 the respective part of edge 6, as well as one end of lens 
component 9. The figure also shows the hinge pins 11 
formed in the end of lens component 9 and the recesses 
12 formed for the hinge pins 11 in the inside edge 6 in 
the front end of arm 1a. Hing pins 11 can be, e.g., cy- 

55 lindrical, conical, or shaped as a truncated cone, recess- 
es 1 2 being shaped to fit hinge pins 1 1 with suitable tight- 
ness. Recesses 1 2 ar preferably formed opposite each 
other in the inner surfac s of edge 6 and need not ex- 
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tend to the outer surface of edge 6 as shown in the fig- 
ure. On the contrary, the appearance of the spectacles 
may be improved, if recesses 12 do not extend to the 
outer surface of edge 6, but remain hidden inside the 
arms 1 1 together with hinge pins 1 1 . In the preferred em- 
bodiment, arm 1 a is made from a material that is flexible 
enough for the hinge to be assembled by pressing the 
hinge pins and lens component 9 into place while the 
edges of arm 1a give way sufficiently. The hinge can 
also be implemented alternatively by forming the hinge 
pins 11 in the arms la, lb, and forming the recesses 12 
in lens component 9. 

[0026] Figure 6 shows one possible construction of 
the joint between arm la, 1 b and lens component 9 in 
greater detail. As in Figure 5, Figure 6 shows the front 
end of arm 1 b and the associated part of edge 6, as well 
as one end of lens component 9. In addition, the figure 
shows connecting piece 8, which forms part of the joint 
construction, and is intended to form a turning hinge joint 
with arm 1 b and a rotating hinge joint with lens compo- 
nent 9. The figures also show the hinge pins 11 formed 
in the ends of connecting piece 8 and the recesses 12 
formed in the front part of arm 1b for hinge pins 11 , both 
of which can be designed as described above in con- 
nection with the hinge joints. In addition, the figure 
shows a protrusion forming a joint balMO in the middle 
of the end of lens component 9, and a hole in connecting 
piece 8, forming a ball joint cup 13 for ball joint ball 10. 
[0027] Joint ball 10 is shaped to rotate essentially 
symmetrically around an axis at least substantially par- 
allel to the longitudinal axis of lens component 9. Joint 
ball 10 is preferably shaped as a sphere. Joint cup 13 
is shaped to conform to the shape of joint ball 1 0 in such 
a way that joint cup 1 3 supports joint ball 11 , which can 
rotate inside joint cup 1 3. In the preferred embodiment, 
a restriction is formed in the opening forming joint cup 
13, allowing joint ball 10 to be pushed past it into joint 
cup 13, but preventing joint ball 10 from slipping out of 
joint cup 1 3 during normal use. In a highly preferred em- 
bodiment, lens component 9, arm 1b, and connecting 
piece 8 have mutual dimensions designed so that, when 
the spectacles are opened for use, the front edge of the 
end of lens component 9 engages part of the edge 6 in 
the end of arm 1 b and locks the joint between lens com- 
ponent 9 and arm lb, preventing its rotation. In this em- 
bodiment, when the spectacles are folded into the stor- 
age position, arm 1 b must first be folded slightly inwards 
to release the locking between edge 6 and lens compo- 
nent 9, after which arm 1 b can be rotated in front of lens 
component 9. 

[0028] Figure 7 shows details of a solution allowing 
the arms 1a, 1b of the spectacles to be locked into the 
storage position, i.e. to hold shut the protective case 
formed by arms 1 a and 1 b around I ns compon nt 9. 
The figur shows the front end of arm 1a and the re- 
spective part of edge 6, the rear of th other arm 1 b and 
lens component 9 connected to the front end of arm 1 a. 
In addition, the figure shows th locking tongue of fric- 



tion piece 2 mou Ided in the rear end of the other arm 1 b, 
which is arranged to protrude between the lens compo- 
nent 9 and the front part of edge 6 when the spectacles 
are in the storage position. Correspondingly, at the joint- 

5 end, the locking tongue can be arranged to protrude be- 
tween the front part of edge 6 and the connecting piece 
8. Friction piece 2 is preferably manufactured from a 
flexible material that forms a good friction surface, such 
as a suitable soft plastic. As well as a locking tongue, 

io friction piece 2 can also provide a friction surface facing 
the head of the user of the spectacles. 
[0029] Embodiments of the invention, differing from 
those disclosed above, can also be envisaged within the 
scope of the invention. 

15 [0030] For example, the hinge joint between arm 1a, 
1b and the lens component can also be implemented 
differently from the manner disclosed above. One pos- 
sible hinge solution is a so-called leaf hinge, in which 
both of the pieces being hinged have several leaf-like 

20 protrusions arranged to interlock with protrusions in the 
other hinge piece. Similarly, the hinge joint can also be 
implemented by some other suitable technique provid- 
ing a turning joint. 

[0031] The lens component 9 can also be altered by 
25 manufacturing frames surrounding the lenses in lens 
component 9. It is also quite possible to use a front com- 
ponent, comprising a frame and separate lenses, in the 
spectacles, in conjunction with a pair of arms forming a 
case according to the invention, though such a construc- 
30 tion can easily become unnecessarily bulky. 

[0032] Collapsible spectacles can also be adapted by 
arranging the arms 1 a and 1 b to fold to protect only the 
front and rear surface of the lens component 9, though 
they will not then form a totally enclosed case around 
35 lens component 9. 



Claims 

40 1. Collapsible spectacles, which comprise 

a front component (4, 5, 7) of the spectacles, in 
which there are two light-refracting lenses, 

45 - connecting members arranged at both ends of 
the front component (4, 5, 7), the first connect- 
ing members being combined hinge and joint 
members, in order to create a joint that folds in 
at least one direction and rotates in at least one 

50 other direction, and the second connecting 

members being either corresponding com- 
bined hinge and joint members, or hinge mem- 
bers that form a folding joint in one direction, 
and 

55 

arms (1a, 1b) arrang d, by means of th con- 
necting memb rs, to fold at both ends of the 
front component (4, 5, 7) of the spectacles, and 
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which are essentially the same width and es- 
sentially the same length as the front compo- 
nent (4, 5, 7) of the spectacles, and which are 
foldable to protect the front and rear surfaces 
of the front component (4, 5, 7) of the specta- 5 6. 
cles, 

characterized in that the front component (4, 5, 7) 
of the spectacles is formed by a single self-support- 
ing piece, a lens component (9), shaped to form 10 
both lenses. 

2. Spectacles according to Claim 1 , characterized in 
that counter-pieces ( 10, 1 1 ) of the connecting mem- 
bers on the side of the front component (4, 5, 7) of 1$ 
the spectacles are shaped permanently in the lens 
component (9) 

3. Spectacles according to Claim 1 or 2, character- 
ized in that Ihe combined hinge and joint members 20 7. 
comprise 



a shaped protrusion in the edge of the lens 
component (0) formng a pint ball (10) : 

a connecting pioco (8). in which first hinge com- 
ponents (11) arc formed for the hinge joint and 
a joint cup (13) adapted to fit around the joint 
ball, is formed for attaching the connecting 
piece to the lens component (9) in a manner 
allowing rotation, and 

second hinge components (12) formed in the 
arms (1a, 1b), to connect the arms (1a, 1b) to 
the connecting piece (8), by means of the hinge 
joint formed between the first and second hinge 
components (11, 12). 

Spectacles according to any of Claims 1-3, char- 
acterized in that the hinge members comprise 
hinge pins (11 ) formed in the first hinged piece, such 
as the lens component (9), and recesses (12) 
formed for the hinge pins (11) in the second hinged 
piece, such as the arm (1a, 1b). 

Spectacles according to any of Claims 1 - 4, char- 
acterized in that at least one of the arms (1a, 1b) 
comprises 



25 



30 



35 



40 



45 



1 b), with the aid of its edge (6), serves to protect the 
lens component (9) also from the direction of the 
side joining the front and rear surfaces. 

Spectacles according to Claim 5, characterized in 
that 

both arms (1a, 1b) comprise an elongated, flat . 
side component (3), and an edge (6) running 
round one side of the side component (3), 
which, together with the side component (3), 
forms a recess inside the arm (1a, 1b) for the 
front component of the spectacles, and 

the arms (1a, 1b) are arranged to form, in the 
spectacle storage position, an essentially en- 
closed protective case around the lens compo- 
nent (9). 

A pair of arms for collapsible spectacles, character- 
ized in that 

the first and second arm (1 a, 1 b) both comprise 
an elongated flat side component (3), 

at least the first arm (1a, 1b) includes an edge 
(6) running round one side of the side compo- 
nent (3), which, together with the side compo- 
nent (3), forms a recess inside the arm (la, 1b) 
for a front component (4, 5, 7) of the spectacles, 
and 

the side components (3) and at least one edge 
(6) are shaped so that the recess formed by the 
side component (3) and the edge (6) of the first 
arm (1a, 1b) can be closed to form an essen- 
tially enclosed spectacle case by being pressed 
against the side component (3) or the related 
edge (6) of the second arm (1b, 1a) against the 
edge (6) of the first arm (1a, 1b). 



a flat side component (3) and 



50 



an edge (6) running around the side component 
(3) on one side, which together with the side 
component (3) forms a recess inside the arm 
(1a, 1b) for the lens component (9), ss 

so that, when the arm (1a, lb) is folded to protect 
th lenses of the lens component (9), the arm (1a, 
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